Conformational homologies among cytokines: interleukins and colony stimulating factors.
Some 30 cytokine amino acid sequences (mainly interleukins, colony stimulating factors and tumor necrosis factors) have been examined for evidence of secondary structure as well as longer-range interactions of a type likely to lead to stable alpha-helical bundles. Most, though not all, of the cytokines examined have a high predicted alpha-helical content (40-60%) and quasi-repeating heptads containing i/i + 3 apolar periodicities. This major subset of the cytokines is predicted to be characterized by molecules in which 4-alpha-helical bundles with an average length of 25A are the most marked conformational features. Based on these conclusions, we suggest structures for huG-CSF, huGM-CSF and muIL-5 in which defined loop segments at the ends of helical bundles are the most likely sites for binding and recognition by specific cell receptors. As such, they provide a means for testing or refining the three working models we have defined, using currently available methods of site-directed substitution and deletion mutagenesis, as well as synthetic peptides corresponding to the proposed loop sequences and the use of monoclonal antibodies of defined epitopic specificity. The structure arrived at for huGM-CSF is consistent with the limited data currently available concerning the residues which are important for binding and activity.